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#11 2003-195213 ^-v: 1/ 

MOS h^>v>^^^. 

m%^y-^mwmu^m\'^^^h «i i: ticfc oTHtrieMit^iuiEA^'iimffiT'iiHSfii- 
^^m-Th^t mt-t^ V -^y yi^ur m^o 

im^M2] HulfiMOS h7>vX^{±. nMO S h 7 >vX ^ i: pMO 

C t <h -r ^ it*]® 1 t (i 2 fem<7) v-7.y irurm^o 

^1<7)M0S h v^vX^i:. 

HuiBH 1 <0M0 S h ^yV'7.9(DY- hmfi^fS'lti-^^ 1 , 
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#iB 2003-195213 ^-v: 2/ 

m 2 (DUO S h 7 > ^ t . 

fl?ffi^2<7)MOS h v>v7.^(7)r- h m<i^ffi'lt-t -2) 112 cowing 

iiliJ: f)#rfB^10^^-^T>^mvifL^#^^aUctoT^^S!jL7'jHiflB^l<7)M0S h 

/s-^ Txmv«#&^lxm: o-Cf§^i- ^ttrlBS 2 O MO S h ^ > v ;^ (7)^- h 

mj±tm%i?^t}m}±t<Dm^(Dmui:. mtim2(Dm-m^mu^nLfzm. mm 

[mM^5] mrifiH 1 C7)M0 S h ^ > 7. ^ is l rfmtim 2 (DUO S h "7 

y V7. ^ 7&^ittc n MO s ^^yyvy.^ -Q^hW- 1 <ryW(t. 

m%ZW> 1 <7)M0 S h ^ > vx ^ i5 j; HfflE^ 2 <7)M0 S h ^ > ^ 7&^'*H p 
MOS h 7 > ^-e^)^^2 <7)[pISSi: ^ B^HL, 

Iii*^6l Hufe^2<7)MOS h^>vX^75^'^3S.J/^4<7)2o(7)MO 
S h 7 > ^;^)^^tftlt^tLTio i9 ^ It^ 3 4 COMO S h 7 > v;^ ^J' <7) y 

M5l±^*ii^ML. ||3S:f^ll4<7)MO S h^>v7>^oy- h 

fam2oWM¥l^um#$tL/j^^-(7)mfi^, mrf£#.i^-^co{ii:^i^T-^tufa^3 

S.t/^4OM0S h7>vx^(7)r- h iiO relic en*p-r^Bt,!:Ci3 v^r. II3S. 
^ 4 OM O S h 7 > V CO K > tCl^lt lb tlTt K V > rais*)L^iiJt»i- 
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S^m 2003-195213 ^- v : 3/ 

^ mmm^^ ^ ^m-t^ z t ^# ist t -t ^ m^m Attz^is memo y->^-7 
. t&tn.m^mm ^iii>zt i^m. tin, m^m e iESc<7) y - 7 + □ r ms&o 

MO S h 7 > ^ 

mi f EM OS h^>vx^<7)v-y?. mfi ^ 5^ $IJ W mrf a A;'^ mi± ^ ^ <h Hct 

19 iUiB/'^'-r T xmj;t#t#&^i^ti i o -c« L/cBufSMo s ^ ^ > ^ h 

lEMOS V^>\y'7.^(r>Y- Mcen^nLTHfffEMOS h ^>v;^^^iij<^$-^. 
Huia V - xfgijmvj^^ig^fiiit $ -ii:^ ^ <h m: o T fjfS:feifff ^ HuIEA;'JSi±-t:llit!;i- 
^ t lb 4^ ^ /-^ -7 T m^^M.m-t ^zt ^^^w t-r^ m^mmyr^mm<D 

ltn^^9] frlEMO S h 7 > ^(i. n MO S h 7 > ^ ^ p MO 

mtlUm^^l±. mt?,Xtim&(omiz&^'^^r s milfinMOS h^>v;^^i 

[w^si 1] mmmw.-^mm^titzmmh'7yi^'y^^^^Lx^n^m 
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M 2 0 0 3 - 1 9 5 2 1 3 ^- v : 4/ 

^ 1 <DMO s h ^ > v;^ ^ 

^2<7)MO S h 

Hulfill2 <7)M0 S h 7 > v7« ^<7)y-- hmf5*lS'lti-'2>^2 0#»^^<h, 

ff lem <7) M o s h 7 > V ;^ ^ <7) V - mfi ^ ^ \,zm^x-n mi± -t ^ c: 
/s-r rxm7jiL'W#&¥mi3io'c#§^i-^Bul2^2(7)MOS h7>v;^^<7)'>-'- h 

^ 1 OWM^iaumf hmf±^. lufSH 1 (7)M0 S h'7>i^X^<7)y 

- h izmuLXmU^K^MO S h ^yi^'^^ imi"^^"^. HU IfiH 2 (7)^4^^ 

;^^<7)^'- h(7)PBiicen*nLTmrfe^2<7)MOS Y^yv:^9^mv^^^x. 

1 2 ] mffSr-'- ^ K V ^ 

^ Htrffi^ 1 <7)M0 S h ^ > ^ i3 J: X/mUm 2 <7)M0 S h 7 > v;^ ^ 
75^^*1; nMOS h yy'y^9X$>^mi (DM^t^ 

mtl^ 1 coMO S h ^ > ^ ^ J: t/mflBil 2 (7)M0 S h ^ > vX ^ p 
MOS h 7>v;^^T'*^^2<^|llS&t ^^HL. 
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Wm 2003-195213 ^- v : 5/ 

l»*]^l 3 1 mrlS||2<7)MOS h "7 yj 7. 9 ij^m^lklfm A. <D 2 '0<DU 
OS h v> vX^S^T&^^m^^tL-CiDt). 3 IkXf^ A (DM0 S h 7>vX^'<7) 
v-XSO^'r- MHl±=^*ii^l9cL. II3;5.?/^4<7)M0S V ^ y i^' :^ 9 <DY- 

Rx^^A(r>MOS Y^yV7.9(DVv^ ym\z%^^iihnfz vv^ ymmjL<DmfL 

\ui:mm'^^mxmn^^^^m'^^^ t ^mmt-^z^m^^ 1 1 1 /i(± 1 2 n 

[0 0 0 1] 

[0 0 0 2] 
[tz£*oJ£#f] 

^^y ^ Qi\z^^m>kWR^ii. T-'-^K^-f/^l 1 (i, T n ^^^'{t-^ 
[0 0 0 3] 
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T'-:J' K7^/<1 1 {i. < >^*=r > h 9 l3t^^o-C. v^hPvX^ 

@EL, R-S t r i n g 1 3 is XZ/D X A::i > y^- 9 1 4 J: ^ DA^^f^L. ^< 

■r'-^«t2 ^ii^;<>^t;iEi!j-r^/ji6U'j>:«^t (HI 2iz^.-rt^T>-f^m 

[0 0 0 4] 

2000-338461 
10 0 0 5] 

t:i^X\ m 1 2 tli^l/^T. mtJlxtC'ftffl$tLa:t^T >-7°P 3 (±. -^OSif^ 
oajf<7)7ti6. /s^-TXmviitl 1> I 2:d^£^mt^tl^o #13. /-f^T^mj^Kl 

oad = 30pFi:L. Vout = 5V^t = 5/.se cXm^^t^^-k. 

< <h /s-r T;^«vjK 12 (i. I2=CloadXVout/t=30;u A'iL^m 

[0 0 0 6] 

L:^^L^j:i}^h. t^*. V o u t 7&^^5 VmTtr^oT ^ . # # ji^Ti'^^^^T L ^'cft 

A/N-^ww (3 2 0 XRGB) ^mmtx") t-t^t. 

12X320X3X5=144 mW 
[0 0 0 7] 

1/2 f CV2= 1/^2 X (60HzX 2 4 0) X (3 0 pFX 3 2 0 X 3) 
X (5 V) 2 = 5.2 mW 
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#M 2003-195213 ^- v : 7/ 

[0 0 0 81 

:i<DmMii±mLfzmmi<^^^x^j:^nfzii<DX\ mt}^u<D\:j ^^mt)mh 
^'x ^^bv-^y^xJTm^iiJ^i mu^mmTT^mmmm'^m^nmir ^ ^ t ^ § 

10 0 0 9] 

mrfSMOS hy>'y7.^<oy-vmiiL^m-mir^mM^^t. HtrieMos h^> 

/s-^ T X mrL#t|;&^is: <h , iff os h7>vx^oy-x mis ^ t^iu le 
A:^ «i± u -r ^ ^ <!: uj: ifri£^ ^ T X mm.mm^^ i o -c ^tij l ism o 

^titzV- hmm. HuffiMOS h^>v;^5'<7)^- McentDLTHfifSMOS h 

^ > V X ^ ^ K)^^ $ -^^ iu f B V - X iumrL?!^ ^ iiif^ ^•\t^ztKX':> XmUn^ 

imUAtim.f±.xmwj-ti>mm^^tiM.mir^ z t -r^o 

[0 0 10] 

. ttrlSMOS h^>vX^{±, nMOS h^>vX^t pMOS b ^ > vX ^ <h 

vx ^ t TttifrifipMo s h '7yi^^:^9(D\^^'rM—'^^m^^i,zm.m-r^zt 

[0011] 

s fz. m^m 3 fa«<^i&B>g-e(±, is^it]© 1 1 /cti 2 fsm<7) v -x 7 n tei]^ 
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[0 0 12] 

Hfrien 1 coMO s h^>vx^(7)r- hmfi^ie'isi-'S^i <7)#» 

h ^ > ^ HUl£^2 <7)M0 S h 9 > ^oy- h«fi^ffi'lt1-'i)^2 <7) 

ffiijm-Mt75>ib4^'i)ii2 <7)/s-^ Txm?rL#t*&^mt, HtriBii i (dmo s h ^ > v 

«7JiLm#&¥^tcj:oT^^RlL/cHuf£^ 1 <DMO S h ^ > vX^O^- hmii^mf 

le^ 1 o#»^^uf^.^f i->5> 1 1 ^ tc. mum 2 (d^u r^mw^mm^mz x o 

¥- \ nAtL^. mizm 1 <7)Mo s h ^ >yx ^'(T)^"- h nepsnL-CHtia^ 1 <7)m 
OS h7>vx:j'^t!jf^$-ii:. B«ffe^2<7)^»^^iif^#$n7tii^<7)mfi^M 

iirfSI|2OM0S by >vx^^tt)f^$-eT. Htfffifti^^iuHBA;':mi±'eiEi!i-r 
^ ^J^^I5 1 ^ *fS-r ^ ^ <h ^iTf it i: ^ ^ o 
[0 0 13] 

%fz. »*^5fe«<0|&^-e(i. W^]S4ie«OV-X7*nTlPli^tCi5V^T 
. flffi^ 1 COMO S h -7 > V X ^ jo J: C/Buffi^ 2 C7)M0 S h y > vX ^ tJ^^^II n 
MOS h ^ > i^' 7. ^ X'$)^m I t . mUm I <^M0 S isXlf 

mUm2<DM0S h 7>vX^^i^5tfcUpM0S b ^ > vX ^T'ab'i>S 2 <7)|llj^t 

[0 0 14] 
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S&UioV^-r. HtrlSll2 <7)M0 S h 75^^03:5.0^11 4 <7)2o<7)MOS h7 

0iJ^ ¥l£ ^ ^it i- ^ ^ <h ^ <h -r ^ o 

[0 0 1 51 

. iu IS K W ^ > rB^t&t/L75^^0 5 . 06. 0 7C7)MOS h ^ > i^' 7. ^ xmf&^n. m 
[0 0 16] 

■h^mm.^fifznm.vyyv7.^i^Y\^x{7U7.w^^i^fzn^^^tr-9m.ti3-' 

OS YyyV^9 HtjffiMO S h v yV7s9(DY- h mf4^ISiti-^#»¥^ 

i:. BuffiMos v'yyvT.^^^^-iTT.wm.^m^-^^hv-T.mm.mut 
ymwmw t-/}^h^j:^/^^ m^^m^^^ t . huIem o s h ^ > v ^ o y - 

-^x^mLfzmmuos v^yv7.9(r>f~ hmi5^Hirie#s#imm#t/cm 

> mtZ^m.^^^-^m^'^ia.fzY- hmfi^. HulfiMO S h ^yV7.9(r>Y~ Y tc 

ensntTHuifiMos Yvyv7.9^m%^^. m%^v~-7.'mwm%^m\'^^^h 

[0 0 17] 
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^- y : 10/ 



v^-C. BUffiMO S h ^ > ^(i, nMO S h ^ > rJ' <!: pMO S h 7 >vX 
[0 0 181 
[0 0 19] 

W. 1 <7)M0 S h 7 > 1 , mfKH 1 <7)M0 ^y^yVT.^ (dy- h - v- 
X/-?-r Txmffi^lB'ISi-^^ 1 C7)^i^|^<b, lulBlllcOMOS Y'yy'JT.^-^ 

T xm-itm^^^ t . ^ 2 oMo s h 7 > ^ t . mrie^ 2 omo s h ^ > 
vx^<7)>^- Mifi^feit-r^ll2<7)#»^^^. HfriE^2(7)Mos b^>vx 

c-r ^ ^ <!: Huia^ 1 o/N'-f Txm»tL«¥^(i <t o T^ift Lfzmun 1 <7) 

MO s h V >vx^(7)r- h«fi^#rfE^ 1 <7)#»#^nm#i-'5> ^ t ^ tc. Bfr 

I 2 <7) / s- 7- ^ myJS'ttl&^l^ tiJ; o -C ^^"t ^Bl)fa||2c7)MOS Y^yV7.9 

x^<7)>>-'- huensnLTHtriE^ioMOS Y'7yv7.^^WiY^^^. m^^2<D 
h ^ > V X ^ (7) h <7) t^ensn l r mriesi 2 omo s h ^ > v x 3^ $ -ti: 
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^-v: 11/ 



[0 0 2 0] 

t/HUlS^2 OMO S h 7 > v^'X^7!>^^^{Z nMO S h y >iy^9X'^^mi (T^m^ 
H^fB^l<7)M0S h ^ > ^ 9 io XZ/m^^ 2 <DMO S h ^ > v':^ ^ 7!>^'*tc 
pMOS h7>'v>^^-e^)^^2<7)[ii{E§i:^e,jiL. mfffitUf^P^^fi. itflEA;': 
mffioftt^^-^^^T, iufS^ 1 /;(iHijf£ll2<7)|lliE&(7)v^-rtL/i)^— 

[0 0 2 1] 

i/::. 3f£*c(7)f§H^T-(±. if 5)?:® 1 1 S/j(±l 2 Hfe«(7)ntH^H^^^ 

ficOlEid^tttCiSi/^-r. HulfiS2 OMO S h ^ > v;^ ;J'7&^^||3 ^.^^"^4 O 2 
MOS h y > V~ ^ 9 ^-hmfSL^tiX is n . m^3RV'^4(DUOS Vv>i^'^9 
(DV-^sJ^Z/y- M^±^^ii^ML. mSRVmAcDMOS \-yyV7.9(ryY 

3 4 <7)M o s h 7 > V ;^ ^ <7) K 1^ > r^i m^it ^ n/c k > rBi^at^to^g 

[0 0 2 2] 
[0 0 2 3] 
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^-v: 12/ 



[0 0 2 4] 

A. mimmmm 

IlIl^llI-e^)>l)o m 1 (lisv^T. nMO S h ^ 2 0 i:. IWJ Cmru^vifLi-m 

v«2 1, 2 2:^^^ti^-fi. VU4>D. V - X S tl^f M ^ tL. r- h G i A^D 
<orBmA:'j#»C i n:^^mm:^fiX\^^^o ttz^ s e t m^XmC -f- u ^' 7. 
y^SWK wr i t e ^f-^-eW Tf-n ^'X ^ ^ S W2 Ti^'EI^i-^ J: ^ 

[0 0 2 5] 

[0 0 2 61 

(a) yj^-V-vfflPal 

s e t M-^ti h i g h t h . T:^^ ^ y ^ S W 1 7!>^^:4- ^^l^l^i: 4^ 0 . 
n MO S h 7 > iJ' 2 0 2 1 K 1/ ^ >«y)£ I 1 ^mti^o V- 

h • v~^mcomj±v g s (i. Ki^^ >mv)fL i i u^^d j: ^ tigi&atjii/-^"^ r 

A:^j-r >t'-^>;^{i. +^A:§ v^-fitTi^^^if^^n^o 
[0 0 2 7] 

COJ: ^ LT. nMOS h^^vy^^J^ 2 OtJ^KIx-T >mv)!Ll n:\ V->^m 
i nirU-oX d g s (pre) ;&5A:^J^*C i nl>Z^W^*i^o 't<Dt 
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^-v: 13/ 



^Y- VmmtV i n+V g s (pre) t^-^o M#C 1 o a d(i. V 

s s liJKcW^tL^o 
[0 0 2 81 

(b) m^^h^mm 

s e t ^-^i)^ 1 o w. w r i t e it-^i)^h. i gh.t-^£^t. Tiru ^7. ^ 

Vin+Vgs (pre) <7)tt Tab 'I) t!)^ n M O S h 7 > v X ^ 2 0 V - 
^■7^n7t!jf^L. Mlt#4C 1 o a d L4^75^6> V-xmf5:75^^V i n, 

KH' >meic7&^'I 1 -e^^^;^l.^«^4^'So Y\y ^ ym%\\iff\-^-^^hh. nM 
O S h 7 > v'y^ 2 0 (i. y h :t >i) C <h =t . V - xmi^TS^' 

V i ntiiSoX tlEi!jt^;':7:)^;t.il5:t;f6:Ti-'2)o I i = i AflJt <bi-^ ^ 
30pF^4;«sec \^XY X-^M:^ :b Z-tifv^^X^ho 
[0 0 2 9] 

(c) mtwr^i 

%'^'^W^(nm^'-}Kh^-h^^t>-^tz9 -i \ yVX\ s e tM^. writ e jf 
[0 0 3 01 

o ^fc. ±j^L/iSft^^(i. nMOS h^>vx^ 2 O^ffli^^/j^i-^fiTi^ Uli^^ 

^tat^lt^-t--?) ^ ^-e. pMOS h 9 y V 7. 9 xm^i^x iu^o 

[0 0 3 1 1 

B. m2mmfm 

mitiM 21,22 -eomEEPf T nMOSh7>vX^20 (DWjm^M t^i^ 
mmmizmWir^fzdb. 0UT{iVdd<tl9 lvmm^^^i:Z^tXL:^mi'j^L 
pMOS h^yi^7.^(r>m^l>^li. MiZY s s J: 19 1 vm.^'^^^tz:bt 
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^-y: 14/ 



[0 0 3 2] 

lilJ?&l21-e*)^o Mmm-^^^m^s ou. -i 2^(D^ y^m^s It. 

3 u;j:«9. xtfm-^iNii. mmmj±<Dm^^^(Dmm (v i t) xmn^ifh 

ti. 7 -y^^tL^o i-4^^*>> IN<V1 t-Cse l=Low, IN> = V1 t 
•Cs e 1 = H i g h <i:4^-i)o 
[0 0 3 31 

^ yf^SWSfi. Late hjf-^HJ: 0 ^ <!: -?>o WR nli, »l^ji<^^ 

raltCnMO S h ^ yvXi' 3 5 ^Ifi-C^Ki- X •;'^SW7 U^^SOI^'ft-^ 
. WRp{i, [WIC< pMOS h^^i^'x^ 3 61Hi|<7)^-^T\ ;^-f y^SW8^M 
C^o *7t. X-r-y^SW9(±. Se 1 i^^ify'^r) X :^ > Vtm t ^j: 

X^-y^SW10{i. Se I iW^I^Z X iQ t y^fiBt ^j: tfz. 
?i?.^LT(i. pMO S h ^ > v;^ ^ 3 7. n MO S h ^ > v ;^ rJ' 3 8 ^fflv^TV^ 

>2> o 

[0 0 3 4] 

^ ^ hT^^o E14 tc^-ri H^r^lti. IN<V l t-e*)i9> Se 

tL^o ''k<r>m^^^mmx-{t. WRn'ff-^tCcti9;^-r y^swyT&^rai:. nMO 

S h ^ > v;^ ^ 3 5<7)V-y;-7 ^ nTHS&tcJ: I9 . O U T (±p;fM<7)mf3i^S$ a 
-5) o 

[0 0 3 51 

2 H^rB^{±. I N>V 1 t -e^bO. S e 1 =H i g h i:^^o LfcT&^'oT. 
cti)>^^y^SW8 Tii^lfl pMOSh^>v^^36<7)y-;^7^nT 
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^-v: 15/ 



[0 0 3 6] 

Z<DX^izLX. V 1 t ct l9TffilJT-(i. nMOS 3 5<7)V->?.7 

* oTIII^75^W^L> VI t J: f}±ffilJ-e(±. pMO S h ^ > vX ^ 3 6 <7)v-X 

[0 0 3 7] 

c. msmmmm 

- K7!>^^^*^> Ktc^M^nrv^^o ■:^')^^~i/mm<Dr- hmmi. vgs ( 

pre) +V i n-C-*)^. >l<7)mi±7:)^^^<7)S S i nHf*#$n^o L/jt!*^^ 

[0 0 3 8] 

[0 0 3 9] 

D. m^mmfm 

[0 0 4 0] 

m^mx$)^o tfji^^^ ^ >'^*(±. mimMfmtmc<m2<Dm^)x$>^^K 

n^C 1 o a dOt^mi!jf^(±^ft>^i/^o 0 6 {Cjoi/^-C. MO S h 7>vX^Q 1 
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#M 2003-195213 



^-v: 16/ 



ti. EI 1 tmcm'J^i^l^o MO S hyy-y^^Ql ti, :fti^#*C 1 o a d t3 
[0 0 4 1 ] 

— MO S h ^ > ^ Q 2 (i, I 2 tlE-^^ ^- h • V-^rsmffiV g s 

2 Uj^^^tLTv^^co-e, #^iX,^s^rBmi3v^T(i. n^^MC 1 o a d«0«fS 
7!)^ i n H^o/zBf Kl^-r ^m^JfLTS^^I 2 tl^^^o 
[0 0 4 2] 

I 1 = I 2 t LXH < Y i n<:ft##»C 1 o a d 60«fi<7) h # 
{i^ :P,W#»C load omfiT&^'V i n tc^Sr ^ S "CMO S h ^ > v;^ ^ Q 2 7&^^m 
yyt^?li;iitft[jf^^^TV^ MO S h ^ > ^ Q 1(±^ -7 h :f7 t. V i n >:P. 
1^#*C 1 o a d comfiO ^: §(±, M^^MC 1 o a d i nH^^S 

-CMO S h V > ^J' Q 1 7&^'«?)fL^^I&-t'S>ifjf^ttf v\ MO S h ^ > ^ Q 
2 y h 'Bo 
[0 0 4 3] 

Z<DXoiZ^ :^mn<Dm4mmfm.Xit. M##»C l o a d LX y° y 
[0 0 4 4] 

s 1 mmfmtmm^z^ m e izm-tUo s h ^ > ^ q i (Dmi'^mM^mmm 

mzmW-t^fzib^ 0UT(iVddJ;i9 1 VifUtiSv^ <i: C ^ i "C L/^^tbf^ L4-v^ 

o - n ^ ^i-^ L tz(D-h^% 5 mmMmx$>^ o 

[0 0 4 5] 

HI 7 ^§tm<Dm 5 ^Mff^,#.t3 J: (ZJ: T :h n ^vs- ^-7 r Ei^O^^^^ 
01^4 0T*{±. 112 ||«^Bt|sIi:<. I N<V 1 t T"s e 1 = 1 o w. I N> 
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